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ATTACHMENT C
ELECTRO-MOTIVE DIESEL
EMISSIONS DATA SHEET
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Sent By: Southwest Research Inatitute; 210 212 B887; May-3-08 2:14PM; Page /%

() ’ o .

PS03 103D WNAEY DETROIT S DIEGO ~ S6ryTa 104 . M8 Fax
EMD 2ND FLR SRLES TEL: 1-708-387-5845 Fels 14,92 10:%2 Mo .006 P,Q

EHO ENMVEINE

BLECTRO-MOYIVE
LaGrango, 1llincia 80SZH
Row Fax Nusber: T708/387-5846
{ocation: Suleas Dept. - 28d Floor (West Euvd)

JELEFAY COMERICATIONS

DATR:  2/14/92 TIME: 10:30 AM
T0:  Valley Dotroit Dlesel yeoM: J. W, Sebuck
£l Cajon, : Fower Producta
ATTH: John Wilkie : .
PAX: 619/447T-8558 FAX: T708/387~5045
EREATSEIEERYY oo Ty IR EIERISRSSSSSERS TZI=E

Following thix cover pago, thers will be 1 page(s)
tranamitted (SEE msssaez BELOW). I7 probleas ococur in
Transmizsion or all paged are not nmi’t-d. rleasa contact
ne at TO0E/387-88641.,

S SR N STIRTTREEE: EERTETRAT = TEETIET RS

SUBJECT: VDBA/Crowloy Maritime
Boguest for Exhaust Fwissions

BXF: Z/12/92 Far from Bd Schluster

In acusrdance with the roferopcod tolefax,, tho
follvwing omiasions data shall pertain:

Bogine me X oo onx s

20-845K6 3600 12,3z .97 .42 .82
16-645E5 2875 12.4 .90 .28 T2
12-84585 2150 3.2 -8 - —

8-645RS 1450 12.36 .72 -3 -87
16-64582 1850 15.2 2.68 .89 .Px
12-645E2 1800 16.0 1,20 .40 80

B-845H2 1050 17.1§ z.10 &G N

* Based tpon Fuel avermging 25X salfur

A deseription of the emiszxiops instrumeststion is attached.

%c& :

Power Products Sales



2006/P449-A01

ATTACHMENT D
ELECTRO-MOTIVE DIESEL
TIER 2 CERTIFICATE OF CONFORMITY




ELE‘TROMO" VE 9301 West 55 Strest

LaGrange, IL 60525 USA

Tel: 708.387.5884

Mobile: 708.710,1450

Fax: 708.387.5845
robert.c.spicer@emdiesels.com

US EPA ISSUES MARINE TIER 2 CERTIFICATE OF CONFORMITY

applicable to

EMD SERIES 710G7C-T2 ENGINE FAMILY

Electro-Motive Diesel, Inc. (EMD) is pleased to announce the United States
Environmentat Protection Agency (US EPA) has issued a 2008 Model Year Tier 2
emissions Certificate of Conformity to EMD for our Series 710G7C-T2 family of diesel
marine englnes in accordance with the standards of 40 CFR 4.

The US EPA Marine Tier 2 Certificate of Conformity applies to

* EMD Series 710G7C-T2 Engine Family, inc!i.lding:

8-cylinder 2000 BHP
12-cylinder © 3000 BHP
16-cylinder 4000 BHP
20-cylinder 5000 BHP

@ 900 RPM
@ 900 RPM
@ 900 RPM
@ 900 RPM

(All rating shown above are Continuous with 10% overioad available)

* Duty Cycles for the complete 710G7C-T2 Engine Family, including:

o]

Table B-1 (IMOE3)  Variable Speed Fixed-Pitch Prop @900 RPM

o Table B-2(IMOE2) Constant Speed Propulsion @900 RPM
o Table B-3(IMOC1)  Variable Speed Variable-Pitch Prop @900 RPM
o Table B-1 (IMOE3)  Variable Speed Fixed-Pitch Prop @800 RPM

The EMD Series 710G7C-T2 Family of engines meet the not-to-exceed (NTE) zone
requirements of 40 CFR 94.8(s) when operated under all conditions which may
reasonably be expected to be encountered in normat operation and use.

A copy of the US EPA Certificate of Conformity is enclosed for reference.

Please contact the writer with any questions regarding this subject.

A

Robert E. Spicer
Business Manager
Power Products

Issued: Apri 21, 2006

2006/P449-A01



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, DC 20460

2006 Model Year Certificats of Conformity

Manufactores: ELECTRO-MOTIVE DIESEL, INC.
Marine Diese! Engine Family: $EMDMI710GT2
' Certificate Number; EMD-MCI.06-04

THCHNOxFEL: N/A

PMFEL: N/A

Date Issued: APR 19 72008

Kafl 1. Simen, Actfhg Director
Cotnpliance and fanovative Strategies Division
Office of Transportation and Air Quality

Pursuant to Section 213 of the Clean Air Act {42 U.S.C. seetion 7547) and 40 CFR. 94, and subject to the terms
and conditions preseribed in those provisions, this certificate of conformity is hereby issued with respect to the
test engines which have been found to conform to applicable requirements and which represent the following
marine engines, by engine family, more fully desoribed in the documentation required by 40 CFR. Part 94 and
produced in the stated model year. This certificate of conformity covers only those new marine compression-
ignition engines which conform in all material respects to the design specifications that applied 1o those engines
described in the documentation required by 40 CFR Part 94 and which are produced during the model year
stated on this certificate of the said manufacturer, as defined in 40 CFR Part 94, This certificate of conformity
does not cover marine engines imported prior to the effective date of the certificate.

It is a term of this certificate that the facturer shall to ail inspections described in 40 CFR 94.215
and 94.504 and authorized in 2 warrant or court erder. Failure to comply with the requirements of such &
warrant or court order may lead to revecation or suspension of this certificate for reasons specified in 40 CFR
Part 94, It is also a term of this certificate that this certificate may be revoked or suspended or rendered void ab
initio for other reasons specified in 40 CER Part 94.

This certificate does not cover marine engines sold, offered for sale, or introduced, or delivered for
introduction, into commerce in the U.S. prior to the effiective date of the certificate.

2006/P449-A01
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ATTACHMENT E
ELECTRO-MOQTIVE DIESEL
645 AND 710 SERIES DIESEL ENGINE SPECIFICATIONS
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¢ Marine Propulsion

"’ . # Electric Gcng_mtiﬂg P]’anfs

Ednd Dr_}liihg_ Riés ’
'Dr&‘dg@‘ng. :

~ ELECTRO-MOTIVE
Geficral Motoi Corporaiiii




il Motors Corp.
uces diesel power

2- and 16-cylinder
‘blown and 8-, 12-,

de Electro-Motive
leader in the develop-
nt of diesel motive
ower. Electro-Motive
he only diesel engine

General Data — Common to both 645 and
710 Series Diesel Engines

Type 2 cycle—a5° Ves
Crankcase and oil paa
construction Weided stes!

Cylinder air inigt Ports in cylinder liner

Exhaust Four valves i cylinder haad

Piston caoling Qil-direct pressurg stream

Main bearing lubrication Full pressure

Lube oil pumgs Main ofl, piston cooling, scavenging engine driven, positive
displacement, helical gear type

Engine overspesd trip Centrifugal--Ind of Governor

Governor Woodward

Fual supply pump Positiva dispk angine driven

Fuel mjectors GM unit injectors—needle valve

Engine starting Alr motor*

Engine cooling water pumps Engine driven—centrifugal

Crankpin diameter 6 J% inches (165.10 mm}

Pistan pin diamater 2.68 Inches (93.47 mm)

Rotation facing the flywheei Counterctockwise*

*Gptians Avallable

Data Applicable to Specific Engine Series
845 Serles Engines 710 Series Engines

Bore x stroke 9 ¥ x 10 inches 9 ¥ x 11 inches
(230.19 x 254,00 mm) {230.19 x 279.40 mm)

Displagement per cylinder 845 cubic Inches (10.57 liters) 710 cubig Inches {11.64 liters)

Pisten speed 1250 fmin (381 m/min) at 750 rpm 1375 ftmin (419 m/miny al 750 rpm
1500 fi/min (457.2 m/min) at 800 rpm 1680 ftYmin (503 m/min) at 800 rpm.

Crankshaft main bearing diameter 7 % Inches (190.5 mm) 8 % Inches {215.9 mm)

Data Applicable to Specific Engine Mode! Numbers

Rools Blewer

65,000
s success stems from

_lp:_\f",ofaeraﬁng costs and
ase. of maintenance

Engine Model B8-645E 12-645E 16-845E

Number of Cylinders 8 12 15
Compression Ratio 181 18:1 18:1

BMEP @ 900 RPM {PSI) 90 85 90

Number of Matn Bearings 5 7 10

Number of Engine Blowers 1 2 2

Type Roots Type-Helical Lobes  Roots Type-Helical Lobes Roots Type-Helical Lobes
Driven by £ngine Gears Engine Gears Engine Gears™
Engine Model 8-845F8  12-645F8  16-645FB  20-G45FB 8-710GB  12-7106B 16-7106B 20-710GB
Number of Cylindsrs 8 12 16 20 8 12 16 20
Coempression Ratio 16:1 16:1 161 16:1 16:1 16:1 161 16:1
BMEP @ 5060 RPM (FS!) 130 145 145 136 155 156 168 155
Number of Main Bearings 5 7 10 12 5 7 10 12
Number of Turbochargers ] 1 1 1 1 i 1 i

3 w I3 - - [y 0 g

Type .
Drivan by + T + + + + + + @
*Centrifugal Flow

+Exhaust Gas and/or Engine Gears Terough an Over-Running Cletch

2006/P449-A01
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Marine Equipment Sets (ME) for Marine Propulsion Units

(ABS Ratings)*
808 RPM Ratings 800 RPM Ratings
Marine 2
Drive Engine Engine Engine Engine Engine
. Model Ko, Hodel BHP KW BHP W :
mplete line of Roots Blawn -
2 engines is MESEE  B-645Ed - - 050 786
feto meet ME12E8 12-645E6 : T 1500 7720
ents for marine  ETEE T6-645ER - - 2100 1565
and marine Tarbecharaed
MVEBFTE §-646F78 1525 1137 1700 1265
: WMET2F7B 12645778 2305 1720 3550 1900
package with METBrB 15645178 3160 78 3505 5610
‘reversc-reduc- MEIGFTE  00-64SF7B 3600 3568 4000 7885
or MEBGTB - 3710678 1760 7310 2000 1500
MEIPG78 12710678 2625 1960 3000 7240
METEGrB  16-710G7B 9525 7628 2000 2585
ME20B78 _ 20-710G7B 4400 30 5000 3730

Marine Equipment Sets (ME) for Generator Set Units

. L
ting for direct (ABS Ratings) ,
to the vessel  Generator Set Continuous Confintous o ;
Modei No. Engine Modsl Cutput Qutput ; 5
B0 Hz-Q00 RPM 50 Hz2-75Q RPM -
Hoots Blown
are also available MEBES 8-645E6 745 kW 570 kW
‘two, three or four ME12E6 12-645E6 1075 kW 885 kW
5 driving a com- ME1EES 16-64586 1500 kW 1210 kW
reverse-reduction Turhocharged
straight-reduc- WIEBF/B 8-645F78 TZI0 W 1090 kW
ar i available ME12F78 12-845F78 1825 kW 1530 kW
rollable pitch MEIEF78 16-645F78 2500 kW 2100 kW
rs.are required. ME0F7B 20-645F78 2855 kW 2580 kw
o WMEBG7B 8-710678 1440 KW 1200 kW
ME12G678 12-710G78 2150 kW 1790 kW
ME18G7B 16-710G78 2865 kW 2385 kW
ME20G7B 20-T10G7B 3580 kW 2980 kW
* Subbase, contrels and cusiomized finat assembly furnished by EMO aulhorized Power

Products Distributods worldwids.,
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DATA SHEET
M/V KLIHYAM O.N. 1084028
3800 HP TWIN SCREW TUG
WITH FIXED NOZZLES AND QUAD RUDDERS

The vessel is a double chine, welded steel, twin screw tugboat. The vesse! has seven frangverse air tight
and water tight bulkhieads helow main deck, Designed and built in accordance with ABS rules for ccean
- towing service, The vessel carries a USCG load line with a summer free board assignment of 3" - 516",

The vessel was completed in 2004 by Southern Oregon Marine of Coos Bay, OR.

PRINCIPLE CHARACTERIS IIIG§

Length (reg) - P4 -gt2r Net Tons ~ 134 ITC 145
Length {o&) - 1210 Grass Tons - 1970 ITC 485
Breadth (mid) - 34-Q" F.O. Capacity - 120,000 gai
Depth (mid) - gLt F.W. Capacity ~ 10.000 gal
Draft (max) - 180 .0, Gapacity - 2500 gai
Displ (SLL) - 888L T. Botlard Pull - 120,000 tbs.
CHI i
Main Engine - (2) EMD 16-646-E6; 1950 HP @ S00 rpm
ReviRed Gear - (2) Reintjes hydraulic Modet WAF 1961 5:1:1 ratio
Prop Shafts - 12" dia with oil iub bearings
Propeliers - 3 blade RA, outhd turning 114" x 112" in nozzles

AuxGensats - John Deere 99 kw each @ 1800 rpm 480v

C Y ’
Tow Winch Intercon Model 226 double drum and gypsy with capstan
Wire Capacity (2) 2600° 2 114" dia W.R,

Line Pull » 120,000 ibs. at 25 10 200 fom

Power John Deere 6088TA w/ Funk series 2000 tq converter and 3 speed trans,
Bow Winch McEiroy Model 528 (1 1/8" wire) w/ 2 capstans
MISCELLANEOUS
Propulsion Controls - (4) station Mathers air confrols
Alr Compressors - (2) Quincy moded 340 10 HP
Steering - (2} full redundant systems each with (2) 20 HP Motors
Alarm System - Harrls aif functions
Air Conditioning ~ Climate control all spaces
Fenders - Bow pud; D-rubber side fenders
Tow Pins ~ 8 pin SOMAR hydrauiic
FE N A 7] SIGN
Radar = (3) Furuno long and short
Radio - (2)VHF's (2) SSB
GPS - Furuno RD 30
Fathometer Data marine soundsr
Life Raft 10 man inflatable Elliot

Auto Pilot - Comnav 5000
Satelfite Compass - Furuno SC 120

diat, SAUSE\LOCal Settings \Temporary Internet Fites\OLK28\Kithvam FOR CLAUDIA T.doc

o
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B
4
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From: Wood, Thomas

Sent: Tuesday, May 09, 2006 6:48 PM

To: Margaret Alkon (alkon.margaretB@epa.gov); Gary Yee (gyeeGarb.ca.gov)
Cc: Renee Klimczak (Renee.Klimczak@BHPBilliton.com); Rick Abel
(Rick.2bel@bhpbilliton.com); Thomas Umenhofer (tumenhofer@entrix.com};
Kathi Hann (kathi.hann@bhpbilliton.com)

Subject: Sause Brothers Report

Margaret/Gary: Attached is the report documenting the NOx reductions
anticipated from the Sause Brothers tug repower project. As you will
note, we anticipate that there will be 139 tons per year of NOx
reduction in California Coastal Waters, of which 77 tons per year will
occur in the rri-county area (i.e., Santa Barbara, Ventura and Los
Angeles). This project aleone is mere than adequate to mitigate the 67
tons per year of NOx emissions attributable to the stationary source.
As you will note, the project will also result in reductions of 5 tons
per yvear of diesel particulate.

I have included the report as a separate file from the attachments.
Please contact me if you have any questions about the report or the
emissions reduction documentation. As I indicated earlier today, I
hope

that we will have the Olympic repower report to you next week.

Thomas R. Wood
Stoel Rives LLP
Phone: (503) 294-9396
Fax: (303) 220-2480
Cell: {503) 349-4845

41000900.1
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Line Haul Tug M/V Klihyam Low-NOx
Repower Project

Prepared for: BHP Billiton Cabrillo Port Offshore LNG Terminal
Prepared by: QOceanAir Environmental, L1.C
Report #: OAE-BHP-03

Date: May 2, 2006



MN KLIHYAM REPOWER PROJECT
Background

BHP Billiton LNG International, Inc. (BHP) is proposing to build a LNG importation
terminal located in Federal waters approximately 14 miles off the Coast of Ventura
County. The terminal consists of a Floating Storage and Regasification Unit (FSRU)
which is used to store and vaporize liquefied natural gas (LNG). LNG delivered from
LNG carriers is offloaded to the FSRU, stored until needed and then regasitied. Gas is
then transported via two parallel 24-inch pipelines to an onshore facility at Ormand
Beach near Oxnard in Ventura County. The project location is 2.06 nautical miles from
the edge of shipping channel.

BHP has offered to mitigate the proposed project's NOx emissions by funding engine
conversions for third party marine vessels operated along the California Coast. This
report identifies one of these vessels, the MN Klihyam, and documents the anticipated
emission reductions as a result of the engine repowering as well as the areas where the
anticipated emission reductions are expected to occur.

Proposed Mitigation Project

Project

Repower the line haul tug boat M/V Klihyam operated by Sause Brothers, Inc. with low-
NOx engines.

MN Klihyam Details

MN Klihyam details are as follows:

Official number 1084928
Gross tonnage 197
Net tonnage 134
Length 114'9.5"

The M/V Klihyam utilizes two engines for propulsion. Both are Electro-Motive Diesel
(EMD) 16-645E6 engines which generate 1,950 h.p. at 900 rpm. The quel numbers for
each engine are stated below:

S/N Port 81-H1-1055, MY 1981
S/N Starboard 82-M2-1008, MY 1982

2006/P449-A01



Proigst Description

Sause Brothers. Tuc, uses the The haul tug MY Klihvam primarily 1o tow the barge
Sunset Bay from Richmond o Tos Angelss. Re :
also include Long Beach and Bl Segundo. The vessel ulso o nally ke trip nto
Nlartinez, Benicia, and San Francisce. Sunset Bay barge hauls petroleum products and is
squipped with a vapor recavery system, Sunset Bay gencrators and engines already
comply with USEPA Tier I emissios

s g

Sause Brothers ok over this Hue haul tun in Decamber 2004 and began operation on
December 28, 2004, Pricr to Sause operarion, the service was being provided bs
Crowley Maritime. Sause Brothers is vsing the MV Klihvam for this operation with 2

cornbined total horsepower of 1.900.

e Hepower

The enging repower project consists of replacing MV Klihvan's existing diesel
propulsion engl ial EMD2-643E8 enginess with new low-gmissions EMDS-
THOGTE diesel propulsion englnes. The 8- 710037 engines are rated al | 3 hp. each at
900 rprn. BTI0GTH engines are clectronically controlled while the 12-645E6 engines

gre mechagically controlled. The electronic controls ensure more precise operation and

3
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lower emissions per brake horsepower-hour (bhp-hr). Additionally 8-710G7B engines
are more fuel efficient compared to the existing 12-645E6 engines.

Emission Reduction Calculations and Documentation

a. Historical Operation

M/V Klihyam began operation on December 28, 2004, towing petroleum barge
Sunset Bay. Therefore, the evaluation of operating history is limited to this time as
the previous route operator's records are not available for inspection. The review
consisted of both reviewing the fuel logs and reviewing the trip logs.

The fuel logs document that in 2003 a total of 353,742 gallons of diesel was burned
in MN Klihyam. This amount includes 40,000 gallons that was purchased in late
December 2004. M/V Klihyam took on 71,000 gallons of fuel on Dec 14, 2004, the
majority of which was consumed in January 2005 when the revenue service operation
began. OceanAir has conservatively considered only 40,000 gallons out of the
71,000 gallons of fuel to have been burned in January 2005. A summary of the fuel
logs is presented in Section D of Attachment A.

The trip logs document that M/V Klihyam took a total of 270 trips. Of this total, 43
were line haul trips (inter-coastal), 144 trips occurred locally within the Los Angeles,
El Segundo and Long Beach area, and 83 trips occurred locally within the Richmond,
San Francisco, Martinez, Benicia, and Rodeo area. Copies of the actual trip logs are
included in Attachment B and a summary of the trip routes, along with distances and
trip time, are presented in Section E of Attachment A.

b. Emission Reduction Calculation Formula

1n order to calculate the emission reductions attributable to the MN Klihyam engine
repower, OceanAir utilized the equation memorialized in South Coast AQMD Rule
1631(f). Rule 1631 established a program for the generation of mebile source
emission reduction credits (MSERCs) through the repowering of diesel-fueled marine
vessels, This rule was the subject of prolonged discussion between US EPA Region
9, South Coast AQMD and various stakeholders. This effort generated a rule that
took into account multiple perspectives while ensuring a reasonably conservative
means of MSERC calculation. This rule has been approved by EPA as part of the
California State Implementation Plan. As a result, Rule 1631 is uniquely appropriate
for the calculation of the anticipated emission reductions attributable to this marine
engine repower project.

Consistent with Rule 1631, the emission reductions attributable to the repowering of
MN Klihyam were quantified using the following equation:

ERminyam = (EFbase-EFrepower) x ECF x Fuel Burn /454/2000



‘Where:
EFbase  Baseline Emission Factor (gms/bhp-hr)
EF, epower = Repower Emission Factor (gms/bhp-hr)
ECF = Energy Consumption Factor (bhp-hr/gal)

The basis for each of these variables is explained below.
c¢. Baseline Emission Factor (eFbase)

The baseline emission factor for NOx was taken from 1992 emissions information by
EMD, the engine manufacturer, for the 16-645 roots blown engine type. A copy of this
specification sheet is included as Attachment C. The PM emission factor was taken from
off-road default information for the model year.

d. Repower Emission Factor Epcepower)

The repower emission factors were based on the Tier 2 emission limits. As
documentation of compliance with these limits, OceanAir has included as Attachment D
EMD's Certificate of Conformity.

e. Energy Consumption Factor (ECF)

The Energy Consumption Factor was derived from information in the EPA 2006 Model
Year Certificate of Conformity. Specifically, the brake specific fuel consumption (bsfc)
is identified in the Certificate of Conformity Propeller Cube Curve as 0.314 Ib/bhp-hr at
900 rpm. At a fuel density of 7.1 Ib/gallon, the ECF calculates to 22.61 bhp-hr/gal. This
calculation is shown in Section C of Attachment A.

f. Emission Reduction Calculations

Based on the formula and variables identified above, OceanAir calculated the emission
reductions anticipated to result from the repowering of the M/V Klihyam. Details for this
calculation are shown in Section C of Attachment A. In total, it is projected that as a
result of the MN Klihyam engine repower project NOx emissions in California Coastal
Waters will be reduced by 138.71 tons per year and that particulate emissions will be
reduced by 4.52 tons per year. Emission reductions by segment and by air district are
presented in Sections C.1.and C.2 of Attachment A.

2006/P449-A01
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ATTACHMENT A
M/V KLIHYAM
EMISSION REDUCTION SUMMARY
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